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According 10 Federal and independent power
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~Tre Honorable Richard L.lDunham,
Chairman,.Federal Power Commission

_ Dear'Mf; punham:

. This report discusses problems in planning and constructlng
transmigsion linec which interconnect utilities. Our review .
was made to determine if needed irterconnections were beéing
'ldentlfled and if they ware bulng ccnstructed in a timely
manner.

This report contains recommendations to you on page 29.
As ‘you know, section 236 of the Legislative Reorganization
Act of 1970 requires the head of a Federal agency to. submit a
written statement on actions taken on our recommendations to
the House Committee on Government Operations and the Senute:
Committee on Govermmental Affairs not later than 60 days after
the date of the report and to the House and Senate. Committees
on Appropriations-with the agency's first reguest®for appro-
prlatlons made more tnan 60 days after the date of the report.

-We are sendlqg coples of ‘this report, to the Director,
Office of Management and Budget, and to' the becretary of the

Interlor

Sincerely yours,

GDEAL

Monte Canfield, Jr.
Director '

COASTAL ZONE
INFORMATION CENTER
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 UNITED STATES - - : PROBLEMS IN PLANNING AND
' GENERAL ACCOUNTING OFFICE - CONSTRUCTING TRANSMISSION LINES
o g oL WHICH INTERCONNECT UTILITIES
Federal Power Commission

DIGEST

According to Federal a:d independent studies,
““the reliability and adequacy of the natiopal
_electric power supply depends on the timely

installation of new generating and transmitting
. ‘facilities, ’ - o

Electric utilities have increasingly interconnected
with each other to permit the flow of electricity

" among them. Interconnections generally have '
‘technical and economic advantages for utilities,
‘and sirilar benefits for regions and the Nation,

Individual utilities may save money through
interconnections by ‘

' __sharing their electric power-generating
capacity to cover -an unexpected deficiency
in their normal power . supply,: T (

--purchasing lower cost powver,

‘--reducing 6r»delaying additional generating
capacity, and -

--selling excess power that would not be
otherwise used. '

N S

' Even .when an interconnection presents minimal or
no economic advantage to a-utility, a region or
the Nation may benefit by .

~--the ability to transfer power to shortage
areas during national emergencies,

. —=the conservation. of scarce resources,

~--the réduction of effects on the environment by
delaying additional dgenerating capacity, and

--the congideration of national defense issues.
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DO INTERCONNECTICNS

MEET POWER NEEDS:

Yes--data from utilities, utility po.er pools,
and naticnal organizations shows that the
present interconnections of utilities were
sufficient at the time of our study to meet
power needs in emergencies,

Utilities have transferred power to meet
national or reqgional needs on a regular basis
as well as during emergencies. For example,
when the Ternessee Valley Authority's Browns
Ferry ruclear plant was shut down due t¢ a
fire, the Authority purchased adequate replace-
ment power from utilities which interconnected
with it,

However . a report prepared for the Energy
Research and Developme~t Administration said

that reliable and efficient production of the
growing electric loads projected through the year
2000 would require higher capacity transmission
lines to interconnect utility systems. (See

pp. 4 and 5.) :

ADZQUACY OF INTERCCNNECTION
STUDIES

The Fedcral Power Ccmmission, responsible for
encouraging utilities to interconnect voluntarily,
studied interconnections and issued 35 reports
from 1969 to 1975. Power agencies within the
Department of the Interior have also studied
interconnections. (See p. 6.)

Federal studies for the most part were

~=-based on costs and benefits for the
interconnecting utilities;

--aimed at systems in the Southwest and
concentrated on small isolated systems
rather than regional swvstems, which could
result in larger benefits; and

--done without involving the affected utilities,
{See p- 6.)
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‘The naticnal advantages of interconnections
- should be considered when planning lines among

Need for expanded Federal

_Power Commission role

recognizing national criteria

utilities. The Federal Power Commission did

" pot do tuis when evaluating interconnections; .

" instead it stivdied the economic benefits to
“the utilities, particularly those in the South-

west. (Twenty~eighl of the 35 studies made
were of the Southwest.)

,‘Commission\folldwup action on its studies 'is
"limited to maintaining status listings. It

does not determine why the utilities have not-
established 1nterconnectlons nr further dnalyzed

*‘P proposed interconnections.

For example, one s*udy examined the henefits
of interconnection and coord1nat1on of 93

‘separate electric generating systems in. Kansas

and western and southern Missouri. The study

- estimated savings of $1.92 billion between
.1980-90 to the utilities. Whether there were

possible national benefits in addition to those
savings was not considered in the analysis.

‘The Commission's only action was to send copies

of the study in November 1975 to the utilities

involved. Bowever, Commission staff we inter--
- viewed felt that it could do more to promote

and encourage voluntary interconnection if. it.
had more resources. ..(See pp. 7 and 8.)

The Commission should establish national criteria
to cve used when considering needed intercornections
because an interconnection could present no eco-
nomic advantage (or disadvantage) to a utility,
while providing advantages to a region or -the
Nation. These criteria should be directed at
conservation of- scarce resources, reduced trans-
mission and generation, and reliable national
emergency services and national defense. Each
of these goals becomes increasingly important as
the Nation's domestic energy supplies decrease.

Rccording to the utilities contacted, unless an
interconnection shows economic benefits to one

. or more of the interconnecting parties, a utility
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- will not act on its own to install an inter-
connection, - Consideration of national goals

should be -an integral part of the interccnpection

planning process. Establishing criteria to-
‘evaluate whether those goals are met would be -

a first step in making the utilities aware of

"+ .the Government's serious interest in promoting
" {nterconnections.. If the criteria, once estab-

1ished, are not used by atilities in their
decisionmaking, the Comaission should move to.

- seek legislative authority to compel their
- consideration. ' g C

. The Energy Research and DevelbpmentvAdministratidn
'is developing criteria for the study of electric

utility system expansion. . This is a good first
step which would help the Commission establish:
national criteria and should help it determine

the next steps in improving its performance in.

- ~this area. {See p. 13.)

Need for joint' .

" “Tnterconnection studies.

The Commission and Interior independently studied
interconnections, usually without consulting the
utilities. These studies were not well received
by the utilities and, as a result, most recom-

‘mendations have not been implemented. (See p. 1l4.)

The Commission should encourage joint

‘»GoVernmen:—utility-studiés to systematically
(1) identify and study future regional and inter-

:egional.interconnectiOns and (2) follow up .on L
previous studies to determine why the utilities
nave not implemented them or further analyzed

- the propmsed‘interconnection,

These studies should recognize the various
purposes, needs, and objectives of each
organization irvolved, as well as national

- goals. Differences among organizations will
"‘then be identified, discqssed, and ultima-ely

:esplvéd. . (See p. 28.)

~Joint Federal-induStry studies should determine

how all relevant factors (finarcial, environmental,
and institu;ional).affect in;e.connection and
consider methods to develop{alternative plans for

“ providing the needed services. (See pp,ﬁzo‘and124.)"

.
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FACTORS AFFECTING CG ISTRUCTION
OF INTERCONNECTINHS

The utility industry must deal with financial,
environmental, and institutional considerations
which may delay or cancel proposed intercon-
nections. These factors are complex, and some
a'e outside the control of individual utilities
ana at times, the utility industry. As a result,
individual utilities and Government agencies may
not be able to deal with these factors in a way
to expedite the construction of transmission
facilities, (See p, 19.)

RECOMMENDATIONS TO THE CHAIRMAN,
FEDERAL POWER COMMISSION

Tne Chairman should

~-~take the lead in promoting, throughout the
Nation, joint Federal-industry studies‘to
identify and evaluate new interconnections
and changes in existing interconnections;

-~-follow up on completed int:rcnnnection studies
to resolve objections to t' - studies which
might result in adoption oi ztudy recommen-
dations;

--work with utilities to establish criteria
for carrying out interconnection studies
which will require adeguate consideration of
national goals and timely identification of .
factors which may adversaly affect the pro-
posed interconnection; and

--work with the utilities o make sure the
criteria are used; if they are not used
voluntarily within a reasonable time after
their release, the Commission should consider
whether further steps should be taken to com-
pel their consideration and seek additional
legislation if necessary.
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AGENCY c:o.émwrs

The Depa:ttwoent of the Interior (see app. 11
stated that our report presents a comprehensive
analysis and agrees that transmission and gen-
eration sh-ild be planned to consider the
advantages interconnections may offer for pur-
suing national or regional energy conservation
programs, reduced transmission and generation
investment, emergency service, and national
defense.

The Federal Power Commission {see app. III)
said that there is little basis presented in
GAO's report to ccnclude that the Commission
has not effectively carried ocut its responsi-
bilities in promoting interconnections and that
the current network speaks for itself,

The National Electric Reliability Council said
that the present system of interconnections is
a result of the efforts and good judgment of
highlvy qualified, dedicated engineers and exec-
utives who are intimately involved in these
matters.

vi
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CHAPTER 1

INTRCDUCTION

Electric utilittes have increasincly interconnected 1/
their systems because they provide more reliable and economical
service. The Federal Power Commission (FPC) caid that rthe
following are the three principal objcctives in providing
adequate transmission facilities for the purpose of inter-
connecting utilities.

"l. To support immediately any * * * area suddenly
faced with a serious and unexprcted deficiency
in its normal generating s.,;: . The network
must have capacity to han”'c, well with:.a stable
1i.vits, the automatic inf.ov of supporting power
from *he hundreds of generato.’ in the surrounding
intescornected network.

"2. To transfer, without s2rious restrictions,
capéecity and energy within regions and between
regions to mect power shortages, FEmergencies can
arice from innumerabie causes, such 4s delays in
commercial operation of new generation, problems
with new equipment, the failure of major gener-
ating units or other elements of the system, and
unexpected peak demanas caused by weather extremes,

"3. To exchange power and energy or a regional and
interregional scale, and to achieve important
reductions in r:nerating capacity investment angd
in cost of energy production."”

Other benefits of intersconi.ected operatiorn may include:

-=Displacement of oil anu natural gas with other types of
generating fuels which are &bundant (e.g., coal}.

-=-Bulk energy transfers to take advantage ¢f enerqgy-cost
difrerentials between the areas.

1/ An 1interconnection is a transmission line permitting a flow

T of electricity between the facilities of two electric systeme,
when the first transmission line is built between two systems,
every additional line pecomes part of a network because all
transmission lines--intrasystem and intersystem--have an inter-
acting role and become a part of an overall "system.”



--Diversity exchages made russible by diffe:ing load
characteristics due to se sonal patterns, :ime zones,

and weather.

--Sharing of - ating reserve to take advan-age of
differen. 7 .5 of generation and to maxim:izZe
efficiency tn unit commitment and scheduliny.

--Improvement in system stability,

Even in instances where an interconnection may not present
an economic advantage to a utility, there may be ~-dvantages to
a region or the Nation, such as

--the ability to transfer power to shortage areas during
national emergencies,

--the conservation of scarce resources,

--the reduction of environmental impact by delaying or
reducing additional generatinyg cagpacity, and

The present highly interconnected transmission network in
the United States has been developed by the electric utility
industry. Facilities have been installed so that the network
can (1) sustain a wide variety of disturbances cue to forces
of nature, egquipment breakdowns, a wide varicty of load con-
ditions and (2) provide a medium for mutual emergency supbort
to all systems,

The development of the network by the irdustry has provided
economies in operation and reductions ir investments by sharing
generating capacity, excharnjing peakload assistaace, transferring
power to conserve high-cost fuel or critical types of fuel, and
providing a rzliable and adequate buik power supply in the
United States through emergency assistance among systems,

with tne exception of Texas utilities 1/, most large
utilities are now interconnected across State boundaries;
however, there is a continuing need to expand and improve power
facilities. Through the years, improved transmission and gen-
eration technologies, growing loads, and system reliability
requirements further stimulated transmission line construction.

1/ See page 24 for a discussion of the reluctance of Teras
utilities to interconnect with out-of-state utilities.

I --national defense considerations.
l [

~
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The utilities operating independently and groups of
utilities which form power pools plan and construct cransmission
lines to interconnect utility systems and various utility
associations' study interconnections. In addition, federal
agencies are involved in planning and constructing (2.g9.,
Department of the Interior), and promoting and eicouraging
(e.qg., FPC) voluntary interconnections.

SCOPE OF REV.IEW

Qur objectives were to determine how FPC was carrying
out its responsibility to promote and encourage voluptary
interconnections, if needed interconnections were being iden-
tified and studied, what rroblems utilities had in constructing
interconnections, and what the Federal interconnection role
should be.

Our review was made primarily at (1) FPC's headquarters
office in Washington, D.C., and its regional offices in
Fort Worth, Texas; 5an Francisco, Caliiornia; and New York,
New York; {2) the Department of the Interior in Washington,
D.C.; (3) tre Bureau of Reclamation's Lower and Upper Missouri,
Upper Colcrado, and mid-Pariric regional offices; (4) Bonne-
ville Por r Administration (BPA) in Portland, Oregon;
{5) Nati. .ol Electric Reliability Ccouncil (NEKT} in Princeton,
New Jersey; (6) four NERC regional councils--Southwest Power
Pool (SPP), Electric Reliabiliity Council of Texas (FRRCOT),
Wwestern Systems Coordinating Council (WSCC), and Mid-Atlantic
Area Council (MAAC); and (7) numerous public (non-Federal)
and investor-owned utilities. We examined the pertinent
documents, records, reports. and files relating to the above
organizations' procedures _or identifying, planning, and
constyructing inter>onnections.
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CHAPTER 2

ADEQUACY OF INTERCONMNECTIONS

TO MEET POWER NEEDS

In our review, which included an analysis of data from
utilities, power pools, and national organizations, we found
that present intercunnections of utilities were sufficient
at the time of our study to meet power needs in emergencies.
However, Federal and independent studies of the reliability
and adequacy of the national power supply indicate that future
re)iability and adequacy of the electric bulk power supply
depends on the timely installation of new generation and
transmission facilities to meet our future needs,

Also, several studies indicate that additional inter-
connections are economic but suggest further evaluation is
needed. Unfortunately, there is little or no consensus on
the validity of these studies. This matter is discussed in

chapter 3.

We noted instances where utilities have transferred
power to meet needs on a regular basis as well as during
emergencies. For example, the Tennessee Vallev Authority (TVA)
power load reguirements are higher in winter than in other
seasons. According to TVA the seasonal variation in load
requirements is largely compensated through its interchange
agreement with other electric nutilities. TVA receiv.s power
from utilities primarily in the winter and provides power to
them primarily in the summer. Interchange agreements accounted
for about 8 perczat of total Kilowatt-hours of power passing
through TVA's system in fiscal year 1974.

The 1973 ¢il embargo necessitated the transfer of energy
to tne Middle Atlantic and New Englanid States. A National
Association of Regulatory Utility Commissiuns report 1/ said
that from December 1973 to May 1974, 800,000 megawatt hours 2/
of energy had beer transferred into this area. Also, when
TVA's Browns Ferry nuclear plant was shut down due to a fire,
TVA was able to purchase adequate energy from utilties with
which it interconnectea.

1/ 1974 Report of the Committee on Electric and Nuclear Energy.

2/ One megawatt equals one million watts.
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The advantages of ianterconnections are recogn zed by the
utility industry and adcéitional interconnections a: 2 being
constructed. In addition, an increasing need exisis to
strengthen the existing transmission network and c¢cnstruct
higher capacity transmission lines. A National Electric
Reliability Council 1/ report made in July 1975, stated that
the future reliability and alequacy cf the electric bulk power
supply dernends on the timely installation of new generation
and transmission facilities to meet the projected electric
loads and provide sufficient reserves for emergencies. NERC
believes that, in view of recent delays and cancellations of
planned facilities experienced by the power industry, the
Nation's transmission system needs to be strengthered.

The report points out that

“"* * * jpterconnections cannot replace a long-term
deficiency in installed generating capacity or * *
fuel supply * * *, However, correction of any existing
weakness in the transmission network will increase the
cperating flexibility and provide additional support
when forced outages [shutdown c¢f a generating plant

for emergency reasons] cause shortages ol generating
capacity."

NERC in the report recommended that "* * * electric systems
should cortinue to investigate all possible options for
augmenting generating capability, and ways in which emergency
transfer capabilities can be increased * * *.”

R report prepared for the Energy Research and Development
Administration (ERDA) said that much higher capacity trans-
mission and distribution lines must be constructed to reliably
and efficiently serve the growing electric loads projected
through 2000.

1/ NERC ‘s an organization formed by nine regional councils
representing the Nation's utilities to augment the reliability
and adequacy of bulk power supply in the electric utility
systems of Northn America. NERC consists of nine regional
reliability councils (see app. I} whose memberships comprise
essentially all of the electric power systems in the United
States and some Canadian systems.
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~ CHAPTER 3

ADEQUACY OF IN1ERCONNECTION STUDIES

The Federal Power Commission has legislative responsibility
to promote and encourage interconnections on a voluntary basis.
In carrying out this responsibility, it studied and issued
35 interconnection reports from 1969 to 1975. However, these
studies for the most part were

--based on costs and benefits accruing to the inter-
connecting utilities without consideration of any
national criteria,

--aimed at systems in the Southwest and concentrated on
small isolated systems rather than regional areas which
could result in larger benefits, and

~-made without invelving the affected utilities, and
their results were not always accepted by them; also,
a followup on completed studies by FPC to encourage
their acceptance was lacking.

Power agencies within the Department of the Interior and
utilities have also periormed interconnection studies, but
their studies do not consider national criteria unless it
benefits the participants, Interior, in two of its three
interconnection studies, considered some naticnal goals; but
the studies basically reflected the advantages to the utilities.

The national advantages af interconnections--power transfers
during emergencies, conserving scarce resources, reduction of
ervironmental impact by delaying or reducing additional generating
capacity, national defense--should be considered when planning
lines between utilities. The National Electric Reliability
council and the Energy Research and Development Administration
have emphasized the national importance of interconnections
and their concern over tne adeguacy of interconnections in the
future.

NEED FOR EXPANLCED CONSILERATION
OF NATIONAL CRITERIA

FPC is the only agency with responsibility to promote and
encourage voluntary interconnections., However, FPC has not
(1) established naticnal criteria for evaluating interconnections,
{2} developed procedures calling for its regional offices to

I e o A a2t B S -



reviow interconnections, (3) been involved in other studies
performed by Interior and utilities, and (4) followed up on
its cwn studies to determine why the utilities have not imple=~
mented them or further analyzed the propcsed interconnection.

According to FPC, section 202 of the Federal Power Act
(16 V.S.C. 791-825) directs FPC to :

"% * * promote and encourage the voluntary inter-
connection and coordinatior of electric atility
facilities for the purpose of assuring an abundant
supply of electric energy throughout the nation
with the greatest possible economy and with regard
to the proper utilization and conservation of
natural resources.”

Under the act FPC can order interconnections only during
emergencies or when a utility or State commission requests an
interconnection with another utility (but only after FPC
determines the interconnection is necessary or appropriate
for the public interest).

FpC studiﬁi

Through a preliminary analysis, FPC determines if the
cost of power differs substantially between two Or mnre
utility systems or if other circumstances indicate the pos-
sibility of savings through interconnectad operations. This
analysis is to estimate the monetary benefits of interconnected
and coordinated operations. 1f the preliminary analysis shows
a benefit of an interconnection, FPC will do a detailed study
independently to determine if the interconnection is cost
beneficial. Also, according to FPC staff, it perfiorms inter-
connection studies at the request of Members of Congress and
utilities.

However, FPC has not established guidelines for its
regional offices to systematically identify and stu:y inter-
connections nor has it established national criteria for
evaluating interconnections. As a rasult FPC's efforts to
promote and encourage voluntary interconnections have been
limited geographically and have only encouraged the involved
utilities to interconnect when the corporate cost benefit
ratio is favorable.

Our review of 28 of 35 FPC =-udies made bt een 1969 and
1975 showed that FPC did not cons der national .riteria or
benefits. FPC interconnection studies were concerned with
the benefits to the utilities and 10t the Nation.



FPC interconnect:on studies primarily focus on small
ignlated systems. Duiing the period 1969-~75 onl' two FPC
studies involved more than two utilities. fThe 2! studies we
reviewed involved small isolated systems in the ! outhwest,
Followup action by FPC on its studies is limited to maintaining
status listings on a routine basis and not deternining why the
utilities have not implemented the studies or further analyzed
the proposed interconnection. The FPC staff, in commenting
on their role to promote and encourage voluntary intercon-
nections, said that they could do more i~ meeting FPC's
responsibility if given more resources,

For example, FPC issued a report in November 1975 on the
benefits of interconnecting and coordinating the operations of
93 separate electric utility generation systems operating in
Kansas and western and southern Missouri. These systems
inclucded 3 generation and trancmission c¢ooperatives, 54 inter-
connected municipal generating systems, 28 isolated municipal
systems, and 8 investor-owned 2lectric utility systems,

The study estimated savings to the utilities ot $§1.92
billion between 1980 and 1990 from full interconnection and
coordination of these 93 systems without considering possible
national benefits.

To realize these porential savings the utilities must

--establish a pooling agreement which allows the most
efficient operation of the participaring utilities'
combined resources,

--establish a central control over all operating systems,

--obtain financing authority from the State legislatures
in Ransas and Missouri to permit municipalities to
participate in jointly planned and constructed facil-
ities, and

--perform studies to determine transmission facilities
required for full coordination.

FPC believes it will be difficult to get the smaller
municipal systems to participate in a coordinated area-wide
system. because municipal systems in that area have traditionall
wanted to maintain total control over their systems. The only
action FPC took was to send copies of the November 1975 study
to the utilities involved; no followup action has been taken
by FPC since then. However, FPC says it is monitoring these
systems.
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Department of the Interior's activities

Since 1968, two of Interior's power agencies--Bureau of
Reclamat on and Bonneville Power Administration--have tparformed
three incerconnection studies. Only two of these studies con-
sidered some national goals--0il conservation and diversity in
customer demand between power systems--but even these consid-
erations were in terms of the economic advantages to the
utilities. National benefits were considered incidental,

fFor example, a steering committee in Interior published a
study in 1968, "Transmission 190," which found that electricity
csupply and demand data indgicate that seasonal variations in
demand and related supply requirements by 1980 will permit
diversity exchanges ]/ between the Pacific Northwest and the
central United States. This conclusion was recognized in the
FPC National Power Survey of 1964. The study investigated
1z different plans for making the interconnections, each of
which showed positive benefit-to-ccst ratios ranging from l.3:1
to 1.9:1. The study stated that the proposed extra-high-voltage
transmission interconnections would enable the interconnected
utilities to look peyond their area boundaries for economical
sources of energy. In addition, these utilities could share
in the output of larger and more economical generating units,

The steering committee recommended that a program of
inter-regional planning and construction be initiated--by
Federal and non-Federal utilities--to provide the power system
benefits identified in the report. The report related the
benefits to the utilities by showing that interconnections
would enable them to look beyond their area for economical
energy sources and did not discuss the advantages to the
Nation from the interccnnection.

On December 16, 1975, the Secretary of the Interior
received authorization, through Public Law 94-156, to engage in
feasibility studies of 12 potential water resource developments.
Included was the authority to study the power interconnections
for the purpose of improving electric power transmission systems
affecting the 17 Western states.

1/ Diversity exc.anges can be used when one regional area's
~ high use pericd occurs at a different time from another,
Thus, the two regions exchange power so that each can
import electricity during high use periods and export it

during low use periods.
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Interior's interconnection studies would (1) include
consideration of potential power interconnections which would
assist Federal, public, and investor-owned power suppliers to
serve their customer's load reguirements at a lower cost and
(2) result in conservation of resources. An Interior official
said that Interior has not requested f£unds for the study in
their fiscal year 1977 budget.

Utilities' studies

Utility officials said that identification of potential
interconnections by individual utilities is generally initiated
by a utility which projecte a deficit or surplus of capacity
or energy. The utility will try to identify and evaluate
potential generation facilities ard/or interconnections which
could be used to eliminate the deficit or transfer the surplus,

Utilities we contacted said that each potential inter~
connection is unique; therefore, each evaluation of an inter-
connection must be molded to reflect the goecific characteristics
of that interconnection, such as size and type of generation,
amount of capacity ana energy to be transferred, ancd distance
between the utilities to be interconnected.

Utilities view interconnections as an advantageous method
of meeting their capacity and energy requirements as long as
the surpluses available from another system are dependable or
a diversity betweer their systems can be utilized,

When evaluating interconnections, utilities consider the
advantages to their systems; national and inter-regional needs
and objectives do rot concern them.

Some utility groups--known as power pools--have cocrdinated
the planning and/or operation of their generation and trans-
mincion facilities. This allows the members of the pool to
acrhi'2ve greater economy and reliability. As of 1970 there
were 22 fourmal power pools nationally which had 60 percent of
the dation's generating capacity.

One prerequisite to the achievement of coordinated opera-
tions is adequate transmission interconnections between the
member utilities. The fcllowing explanation tells how one of
these power pools identifies and evaluates potential inter-

connections.



The Pennsylvania-New Jer jey-Maryland
Interconnection (PJM)

PJM is a voluntarily orguanized power pool responsitle for
the coordinated operation of the electric generation and trans-
mission of bulk power for 11 investor-owned utilities. PJM
operates a single system with central operational control over
its members' generating and transmission facilities. This
practice allows power to be freely transferred among members
over interconnections 50 that electricity can be delivered to
the ultimate customers as efficiently as possible. PJM is
heavily interconnected--internally and externally--with 54
interties among system members and 25 with utilities not in
the pool.

PJM uses two methods for identification and evaluation of
potential interconnections. First, member c¢cnpanies develop
plans for interconnections needed to meet rtheir own syster's
requirements. 3econd, the Planning and Engineering Committee
of PJIM periodically conducts long-range planning studies to
identify the overall needs of the pool without regard to
ownership of facilities,.

The Committee is responsible for coordinating the plans
developed by member comparies. The companies' planning is not
superceded by the Committee; however, plans are reviewed for
their effects on the reliability of the PJM system. This
central review of proposed facilities is to make sure that
the transmission facilities, including interconnections which
are constructed, serve the best interests of the entire
system.

The Committee's periodic studies provide general guide-
lines as to the preferred types, sizes, timing sequence, and
general lccation of future generation and pulk transmission
capacity needed by PJM. These overview studies have played an
important part in PJM's development because they identifv the
need for facilities, including interconnections on a systemized
basis rather than on the needs of individual utilities., How-
ever, according to PJM officials the final decision of what
facilities are to be constructed remains with individual
members.

Specifically, PJM considers the following as the benefits
it derives from an integrated operation:

--Improved network reliability.

--Greater operating efficiency.

11
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--Economies of scale,

--Better scheduling of additions.
--Flexibility in maintcnance programs.
--Improved use of manpower and money.
--Lower cost to the customer.

NERC studies

NERC was formed voluntarily by the electric utility industry
in 1968. -Its membership includes Government, investor-owned,
and public utilities in the United States as well as Canadian
utilities interconnected with systems in the United States.
NERC is managed by a Board of Trustees, which includes repre-
sentatives from each of nine regional councils and all segments
of the electrical industry. Although not a member, FPC attends
NERC meetings as an- official observer.

NERC's purpcse is to augment the reliability and adequacy
of bulk power supply in the electric utility systems of North
America, rather than to consider economic factors. To achieve
this goal, NERC propose:r to

"% # % --opncourage and assist the development of
inter-regional reliability arrangements
among Regional Organizations or their
members;

--exchange information with respect to
planning and cperating matters relating.
to the reliability and adequacy of bulk
power supply;

--review periodically regional and inter-
regional activities on reliability and
adequacy;

~--provide independent reviews of inter-
regional matters referred to it by a Regional
organization; and

--provide information, where appropriate, to
the Federal Power Commission and to other
Federal agencies with respect to matters
considered by the Council."

12
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NERC evaluates whether existing and planned transmission
facilities are adequate to provide reliable service and to sup-
port generation-deficient areas during emergencies. According
to NERC many lines are built because they are essential for
maintaining the integrity of the network, and if this were not
so, the existing network would not nave its present reliability
and flexibility.

NERC established a permanent subcommittee (Inter-regional
Subcommittee) in 1970 to continuous.y review the overall
adequacy and reliability of the Nation's bulk power system.

NERC feels the coordination efforts by the regional reliability
councils has assured that the expansion of the netwo:rk is always
such that new facilities are compatible and the network.can
remain reliable. However, NERC does not consider national goals
and objectives in its evaluations.

Efforts to develop
national criteria

As previously stated in chapter 1, even in instances where
an interconnection presents no economic advantages to a utiiity,
there may be advantages to a region or the Nation. The only
agency presently developing national criteria is ERDA,

ERDA contracted three companies in 1975 to develop criteria
for the study of electric utility system expansion. Part of the
study is expected to be completed by mid-19Y77. This process,
which we believe has considerable value, is viewed by ERDA as
an initial step in identifying all factors (quantitative and
gualitative) which shculd be taken into account in identifying
and evaluating potential interconnections.

One of the ERDA contracts requires the contractor to:

"Iderntify parameterc which are necessarv and sufficient
for conduct of studies of national issues relating to
bulk power supply expansion, including, but not limited
to parameters in the following areas:

National Resource objective and resource policy
Lecad growth c(haracteristics

Economic trends or forces

Supply criteria and objectives

Fuel availability and costs

Regulatory policy, natiocnal and state
Electrical (system data)

Technological factors {(new eguipment or process
optior 3)"

SO AT OO0 T



NEED FOR JOINT !

INTERCONNECTION STUDIES

FPC and Interior have performed many of their inte.con-
nection studies independently from the affected utiliti..s.
All 28 FPC studies and 2 of the 3 Interior studies, included
in rur review, were done independent of utility input according
to ... atilities we talked to. These studies were not well
received by the utilities. As a result, 14 1'?C studies and
both Interior studies have not been implemerzed. In our
review we noted that four studizs were performed 1nvolv¢ng
inter-regional interconnections (two FPC and two Interior),
none of wiich have had their recommendations implemented. The
following two cases are examples of such inter-regional studies
where joint involvement could have increased the opporturities
for the acceptance of the study.

FPPC study

FEC published a staff report on a proposed interconnection
between the Electric kciiability Council of Texas and Southwest
Power Pool 1/ in October 1972 2/. Electric utility systems
within ERCOT are isolated from systems outside Texas. (See
app. I.) The report concluded that interconnected and coordin-
atel operation would result in a capacity savinqs of 2,080
negawatts between 1975 and 198B0. This capacity reduction would
represent a savings of $193 million during the 5-year period,
The savings would result because of shared generating capacity
between the two reliability councils and would not reduce the
level of system reliability existing under isolated opera:ion.

FPC proposed three high-voltage interconnections to connect
the two areas. They would provide an estimated inter-regional
power transfer capability of abou* 2,200-megavolt amperes be-
tween ERCOT and SPP, and were estimated to have a cost of $37
million, over the study period, resulting in an overall net
savings of 3155 million.

Although ERCOT operates a number of interconnections with
the Commision Federal de Electricidad, in the Republic of
Mexico, no normally used interconnections connect ERCOT to

1/ ERCOT and SPP are two of the nine NERC regional councils.

2/ FPC ordered its staff to update and amend as necessary its
1972 study as a result ot a petition and application filed
with it by the four corporation utilities (Docket No. E-3558,

issued July 21, 197%).
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other councils in the United States. Several executives cf
the ERCOT utilities said that interconnection with SPP wotlgd
be a costly project which would produce few tangible economic

benefits.

Many of the ERCOT members we interviewed did not addiess
themselves directly to the methods or conclucsions of the FPC
study, but expressed the opinion that reserves could aot be
reduced below present levels without advcrse effects on system
1eliability. They also guestioned the signifticance of FPC's
findings on reserve savings in light of the fact that utilities
in Texas give first priority to construction of coal-fired
and nuclear-generating capacity (not reserve capacity). They
argue that with >r without interconnections, ERCOT will prcb-
ably have a large reserve margin, since existing uil and
natural gas qeneration will remain idle und can be used as
reserves.

In addition to guestioning the validity of the economic
benefits projected by FPC, ERCOT criticized the cost estimate
of interconnecticn developed by FPC. FPC concluded that only
three segments of a high-voltage transmission line would be
required to interconnect EKRCOT and SPP. Several ERCOT rep-
resentatives said that substantial funds would have to be
spent an internal strengtnening of potn the ERCOT and SPP
trarsmission system to permit stable operaticn. They added
that the cost of this internal strengthening was not consid-
ered in FPC's study and, consequently, the cost of intercon-
necting ERCOT and SPP was considerapnly understated,

A number of ERCOT executives also said that ERCOT's
pattern of isolated operation produces intangible benefits
in the areas of planning and operation. For example, ERCOT
is a group of manageable size utilities; therefore, planning
conflicts can be resolved and responses to operating con-
tingencies can be developed quickly by personal contacts
between utility personnel. They said that if ERCOT is inter-
connected to othes regions, problem solving will regquire more
meetings, effort, and tinme.

Operating solely in intrastate commerce is a qualification
for membership in ERCGT, and its chairman told us that ERCOT
utilities bhelieve isolated operation best meets their goal of
providing economical, reliable electric service. Texas utility
executives expect tc¢ face a number of regulatory problems if
they interconnect interstate and are subjected to FPC juris-
diction.
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Although we did not attempt to determine tt:» validity
of FPC's or ERCOT's contentions, the Central an¢ Southwest
Corporation, which has subsidiary utilities in E COT's and
8PP's regions, evaluated the benefits from inter :onnecting
its four subsidiaries. The study points out tha: long=run
economic benefits of $38.7 million are available by inter-
connecting the Corporation's subsidiaries., The study indi-
cated that an additional potential savings of $227 million
is available if full, coordinated use can be made of the
transmission systems in Texas. (A further discussion of the
Corporation‘s study is contained in chapter 4.)

Although ERCOT is isolated from its neighbors, ERCOT
officials said that joint studies would have the advantages
of obtaining input from all parties and, therefore, would have
a better chance of being accepted., The participants would
identify and understand areas of disagreements--not necessarily
eliminate disagreements. Such a joint effort, which would in-
clude ERCOT, should (1) reduce gquestions concerning the validity
of projected economic benefits and cost estimates and (2) result
in the study's acceptance.

Department of the Interior's study

The Bureau of Reclamation published an interconnection
study in March 1975 which idantified a potential for cost
savings and reductiaon in oil and gas consumption. The inter-
connection considered was between the companies in the Mid-
Continent Area Reliability Coordination Agreement (MARCA) and
in the Western Systems Coordinating Council 1/.

The study was basced on data published by MARCA and WSCC.,
The study projected that entities in :he MAKCA area may be
capable cof generating enough excess energy during light load
periods to displace the consumption of 23.9 million barrels of
0il at an estimated cost of $245.3 million by 1983 when the line
could be operational. The $245.3 million represents about one-
sixth of the amount reqguired to consturct the two 1,900-mile,
765 kilovolt (kV) alternating current lines. The study con-
cluded that a more comprehensive interconnection study should
be undertaken to determine how these two systems might be
interconnected to achieve these savings.

1/ MARCA and WS.C are two of the NERC regional councils. See
appendix 1 for map indicating the areas covered by MARCA
and WSCC.
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In March 1975 WS.C officials told us that tiey were not
aware that such a potential had peen identified. Some utility
officials believed that it would not hbe teliable for customers
to be supplied with electricity generated 1.4900 riles away
because of the possibility tnatc the lines could co out of ser-
vice and leave customers witnout power, In Decerber 1975 the
Congress authorized the Secretary of ~he Interior to engage
in detailed feasibility studies of power interconnection poten-
tial. These studies will include consideration of a MARCA-WSCC
interconnection.

As part of FPC's role of promoting and encouraging inter-
connections, it snhould participate in interconnection studies.
NERC believes that studies car only be conducted by those who
are intimately knowledgeable of the present facilities, the
cepabilities of the facilities, the mde of operation, and the
lim{tations that exist. If FrC had participated jointly with
Interior, as well as witn WSCC and MAkChA utilities, all parties
would have been aware of the potential benefits. As a result
of their awareness (and joint participation), their concern
for reliability may have been reduced and could have increased
the chances of their accepting the study conclusions or in
the modification of the studv to accournt for any valid concerns
of the utilities.

UTILITY INDUSTRY VIEWS OF FFC
RESPONSIBILITY TO PROMOTE INTERCONNECTIONS

We met with executives of 48 electric utilities to discuss
FPC's responsibility to promote ana encourage interconnections.
These executives presented widely diverse opinions on the need
for FPC involvement in identifying and evaluating intercon-
nections, and on the need for FEC to take a more aggressive
role in promoting interconnections through mcre studies. Most
felt that the transmission system generally has been meeting
the ceds of the Natiocn.

The NERC president recognized the advantages of a joint
Federal and utility industry effort to study potential inter~-
connections, Such a join . effort should address and help solve
the problems associated with construchpg interconnections,

Some executives of a private utility favored FPC's efforts
in promoting Interconnections. They viewed “pC as a catalyst
for more anlaysis cf potential interconnections. An official
of the Bonneviile Power Administration believes that FPC could
provide the needed leadership to ensure that all beneficial
interconnections are identified and built.
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Other private utility executives believed that FPC can
not make any contributions to the utility industry by promoting
and encouraging interconnections. Furthermore, utility exec-
utives told us that constructing additional interconnections
will not by themselves solve the energy, fuel, or capacity
problem facing the utility industry.

Most nutility executives do not believe that FPC personnel
possess tn- cetailed knowledge of individual power systems
necessar~ . ~ftectively asstss the specific costs and benefits
of int: -nnections between such systems. For example, one of
the criticisms of the FPC report which identified benefits to
interconnectirg ERCOT and SPP was the argument that it failed
to recognize improvements to ERCOT's system which would be
required before interconnections could be made. Utility exec-
utives ccntend that only engineers with a detailed knowledge
of a given system would recognize such requirements.

Host of the utility executives we met with szid that if
FPC continues or expands its efforts in studying and promoting
inrerconnections, it must be with the volunatry participation
of the utilities affected. Such cooperative efforts woulgd
allow thcse individuals most familiar with the system to actu-
ally participate in the analysis. In their opinion these coop-
erative efforts could also ensure that study conclusions would
be "objective and realistic" because they would have input from
the utilities directly involved as well as the Government. Also,
because all parties concerned would have a part in performing
th: studies. there would be a much higher probability that the
recommendations would be implemented than if FPC were to do
the studies independently.

In any future efforts to work more closely with utilities

in joint studies of interconnections, FPC should make every
effort to maintain its independence and objectivity.
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FAC10RS AFFECTING

CONSTRUCTION OF INTERCONNECTIONS

The utility industry must deal with financial, environ-
mental, and institutional considerations which may result in
delay or cancellation of proposed interconnections. These
factors are often complex and outside the control of individual
utilities and, in some situations, the utility inductry itself.

Delays and cancellaticns as a result of these factors may
limit the efficiency and effectiveness of the utility industries®
efforts to provide customers with the most reliable and economic
supply of electrical power. The effect of delays and cancella-
tions of interconnections could reduce operating flexibility
and transmission capability. Furthermore, in a number of areas,
delays in transmission lines could make the network vulnerable
to outages. :

Successful completion of many planned transmission lines
needed to interconnect systems is questionable because of
various .factors. The following schedule shows some of the
reasons cited by FPC 1/ for transmission line delays.

Line Delays as of June 1975

Number of lines Average
Reascn for delay delayed (note a) delay
(months)
Fiscal problems 22 32.5
Environmental considerations 38 26.3
Institutional (proionged pro- 32 17.4

cedures to obtaln approval
from Government agencies)

a/ Some lines are delayed for more than one reason.

1/ Data is from FPC's Transmission Line Construction Data for
the month of June 1975.
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Obstacles to the construction of lines have already caused
many postponements. In June 1975 FPC reported that 184 (68
percent) out of the 271 transmission lines under ccnstruction
were delayed. These delays were the result of the previous
tactors as well as others such as technological limitations
and equipment delivery and installation problems. FPC reported
that tne delays ranged from 1 month to 13 years, and averaged
15 months. These factors have also caused cancellations of

planned transmission lines.

FINANCIAL PROBLEMS

The electric power industry is one of the most capital-
intensive industiies in the United States, with financing
requirements representing about 15 to 20 percent of all U.S.
corporate financing, The utility industry's ability to provide
a supply of electricel power between 1970 and 1976 had been
financially restricted in many cases by

-~-rapid increases in the rate of inflation, which
caused increased construction, operating, and
maintenance costs,

--reduction in tne development of new technological,
cost-saving opportunities,

~--increased public pressure to reducc the number of
rate increases granted, and

--reduced investor confidence.

These conl tions nhad a critical impact on many utility
companies. Accurding to FPC, the rapid expansion of the
utility industry's external financing requirements, combined
with rising interest rates, caused the deterioration of elec-
tric power company credit. Since 1970 the credit ratings of
secrulties of approximately 70 major investor-owned utility
companies had been declining:; however, the economy has been
improving, and credit ratings are now improving.

ENVIRONMENTAL CONSIDEKATIONS

The production and delivery of electricity has undesirable
effects on the environment. Some of these effects are

--land use effect caused by transmission rights-of-way,

--general esthetic effects such as noise and appearance,
and
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~-~interference with other spatial uses such as
approaches to airports and waterways.

Electric utility companies must meet various Federal, State,
and local environmental reguirements that have significantly
increased the time necessary for planning and constructing
power facilities.

Also, the location of generating plants determines the
location of transmission lines. While the plants may be en-
vironmentally acceptable, the resulting transmission lines
may have to cross land where the lines would be environmentally
unacceptable., Therefore, lines, as well as plant locations,
must be jointly evaluated. Environmental acceptability of one
does not mean the same acceptance of the other.

Although the requirements of State and Federal agencies
vary in specific information requested, all generally regquire
information to evaluate the environmental impact of the
facilities. For example, the Interior's Bureau of Land Manage-
ment requires the applicant who wishes to construct a line
across Federal lands to submit an application and conduct an
environmental impact survey from which an environmental report
is prepared. The report includes

--a description of proposed construction and

--information concerning the project's impact on air
space, air and water guality, scenic and esthetic
features, historical and archaeological features,
and wildlife, fish, and marine life.

Tre application and above required data are reviewed, and
the district office prepares an environmental analysis report
of the proposed construction. The report assesses the impact
the proposed transmission line will have on the surrounding
environment and contains an environmental statement and analysis
of alternatives, Dvuring preparation of the report, the public
is informed about the proposed construction, and comments are
solicited. The completed report is sent to the Council on
Environmental Quality which distributes copies to appropriate
Federal, State, and local government bodies and sees that a
notice appears in the Federal Register.

If a decision is made that the construction will signif:-
cantly affect the environment, then an environmental impact
statement must be prepared. A notice of the final statement
is published in the Federa! Register. The stacement is
supposed to include
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-~-a description of construction,
--a description of ervironmental impacts,

--a summary of probable adverse environmental
effects which cannot be avoided,

--a description of the relationship between
local short-term uses and maintenance of
long-term productivity,

-~-a sunmmary of irreversible and irretrievable
commitment c¢f resources, and

-~comments from the public, Federal, State,
and local governments.

After the statement is approved by Interior, a permit is issued.

Utility and land agency officials state that it generally
takes about 18 months to 2 years to obtain right-of-way permits
for larger transmission lines. If law suits are filed against
the proposed construction, the time may be even longer.

Preseut attitudes on protecting the environment are strong
and legitimate. Environmental protection is not a peripheral
aspect to constructing interconnections and, therefore, requires
attention in planning such lines,

The following case exemplifies the many environmental
considerations that have to be recognized.

Keeney-Salem transmission line

In 1965, Delmarva Power & Light Company initiated plans for
a 500-kv transmission line in Delaware to connect with the
pennsylvania-New Jersey-Maryland Interconnection's 500-kV
transmission system. The proposed line was designed to cross
the .State of Delaware extending from the western border with
Maryland to the New Jersey State line on the eastern side of
the Delaware River.

The Keeney-Salem interconnection has met continual concern
from environmental groups. Since 1966 the following events
have affected the proposed line:

--The original layout, presented in 1966, was not con-
structed because (1) the location's proximity to an
airpert limited the height of the line, (2) the low
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hezght of the line d1d not allow Shlps adequate
_clearance on the Delaware River, and (3) the 11ne

would be toco close to a historic’ park and a
‘natlonal cemetery. :

-=A second approach required a rlght-of-way parallellng
the river.  Opposition was made to this rcute ¢n

. the basis that the line would be partly located
on tidal marshland and would traverse potertlal
parkland. , :

’ .-—A thlrd alternztive route was secured., Construction
permit applications for this route were initiated-
in. late 1969. Subseéauent public hearings raised
objectlons from local sailing clubs that the line - -
would cause additional obstacles in the river and
"~ would be esthetically undesirable. The utility
: company, therefore, made several studies of both- :
‘iunderground and: overhead alternatives. ‘None was
-found to be feasible, A construction permit for v
~ the proposed site was obtained fzom ‘the Corps of -
Enq1neers in-July 1973.

--P;annlng and- constructlon began 1mmed1ately. In
. Gctober 1973 the Corps of Engineers, acting on a
gtate of Delaware ruling, ordered work to stop.
The Delaware State Attorney General stated that the
permit had been improperly issued because the State
Water and Air Resources Commission failed to hold”
a public hearlng. The utility company filed a

L complalnt in the courts challenglng the State of
Delaware ] pos1t10n., P

--mhe lega‘ issues were cleared and the permlt needed
. to resume construction was givea py the Corps of
Engineers in August 1976. Construction began again
in September 1976 and it is estimated that it w111
be 15 months from start to finish.

" This line will be part of an exten51on of 500-kv. bulk

-power 'system in PJM, and the two lines together are necessary

to deliver the output of nuclear generating units to the vari-.
ous. load centers, Delayed construction of the. Keeney-Salem

‘transmission line has required 1mplementat10n ‘of emergency

operating procedures on several occasions to relleve crltlcal

"11ne loadlngs.
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INSTITUTIONAL CONSTRAINTS

The existence of statutes, policies, and contracts has
caused institutional constraints to constructing transmission
facilities. Such institutional constraints have kept utilities
from considering or entering into some interconnection projects,
while delaying some others, During our review, we identified
the fcllowing instances affecting the construction of inter-

connections.

Reluctance of Texas
utilities to interconnect

ERCOT prohibits any of its member companies Zrom inter-
connecting with systems outside of Texas. This prevents
members from buying or sellirg electric energy in interstate

commerce.

The Central and Southwest Corporation, a public utility
holding company, had operating subsiciaries in both ERCOT and
SPP. Ez2gh subsidiarv represented an ecoromic operating area
responsible feor dissatching electric power within its bound-
aries., Thesn sur..diaries include:

---Public¢ Service Company of Oklahoma.
-~Bouthwestern Electric Power Company.
-~Central Power and Light Company,
--West Texas Utilities Company.

West Texas Utilities Company, at that time, had divisions in
each Council and had two economic operating areas. Subse-
quently, West Texas Utilities Company's divisions merged and
now belong to the same council (SPP).

In November 1975 the Corporation released an expension
study covering a 20-vear period (1975-95) examining the relative
economies of contiruing the isolated pattern or operaling as an
interconnected system. The study recognized that the operating
pattern had been well suited to an era when low cost and abun-~
dant oil and natural gas supplies were available locally to
use as fuel for power generation. It also recognized that fuel
conditions are undergoing a fundamental and probably irrgver-
sible change, and that recent emphasis on oil and natural aqas
conservation indicates the future baseload generation for the

Corporation will be coal-fired or nuclear.
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The expansion study ind.cated that additional long :un total
economic benefits of $38.7 million by 1995 were availakle through
interconnecting the operatiois of the four Corporation subsid-
iaries. However, these potential benefits to interconr:cted
operation could not be realized because of ERCOT's memkarship
requirement. The savings are primarily the result of operating
economies available when using an economic dispatch which con-
siders the consclidated electrical lcad of the entire inter-
connected area. The Corporation began a more detailed study
of the specific costs and benefits in January 1976.

An additional potential savings of $227 million 1/ above
the $38.7 million discussed above is available if full, coor-

- dinated use can be made of the transmission systems in Texas

to transfer power between the Corporation's operating subsid-
iaries. In this situation, short-high-capacity interconnections
could be put in place between ERCOT and SPP. Preliminary
indications are that the Corporation's power transfers would

not adversely affect the lcad of existing and planned ERCOT
circuits. However, detailed load flow and stability studies

are still required.

Legal limitation on Bonneville Power
Administration energy transfers

Public Law 88-552 (16 U.S5.C. 823) limits BPA in trans-
ferring surplus energy from the Pacific Northwest, and therefore,
restricts utilities outside the Pacific Northwest from either
caonstructing additional interconnections or increasing the
capacity of tle existing interconnections.

The act requires BPA to serve the requirements of the
pacific Northwest before marketing such power and enerqgy out-
side the region. The act states that the export of Federal
hydroelectric power in the Pacific Northwest is limited to
surplus energy and surplus peaking capacity, and notes that the
Secretary of the Interior can stop delivery of the surplus energy
by giving notice, within 60 days, of any conditions that may
impair the Northwest's energy. The act also states that the
Secretary may terminate any contract of surplus peaking capacity
upon notice within 5 years,

The 5-year provision, while protecting the Northwest,
removes opportunities for new long-term contracts for power with

1/ The study does not recognize the impact that may accrue to
other utilities.
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Southwestern utilities. Without the assurance of a loig-term
contract, utilities we contacted state they would have no
guarantees to meet their energy needs and justify their invest-
ment in new interconnections.
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. CHAPTER 5

© CONCLUSIONS, RECOMMENDATIONS,

AND AGENCY- COMMENTS

. CONCLUSIONS

S “Although present interconnections appear adequate to meet
 our current needs based on experience to date, Federal and

- independent studies of the reliability and adeguacy of the
. ‘national power supply indicate that future reliability and

" adequacy of the electric bulk power  supply depends ¢n the
_-timely installation of new generation and transmission facil-.
" ities to meet our future needs. Further, several studies
indicate that additional interconnections are economic. Un-
fortunately, there is little or no concensus on the validity
of these studies. ' - ; B

. 'This conclusion stems in part from our helief -that FPC
has not effectively carried out its existing responsibilities
of promoting and coordinating interconnection throughout the
Nation.  Its recent studies have been conducted primarily in

- the Southwest and have reczived only partial acceptance by
the utility industry. Interconnection studies have also been
.. independently made by atilities, the Bureau of Reclamation,

BPA, and others without FPC involvement. ' Lo

We believe that FPC should establish national criteria to-
be used in ~onsidering ne>ded interconnections because there
may - be many instances where an interconnection could present
‘minimal or no econcmic advantage (or disadvantage) to a utility

 but could provide advantages to a region or the Nation. These

criteria should allow consideration of such goals as energy

- conservation, reduced transmission and generation, reliable

" national emergency services, and national -defense.  Each -of

these doals is becuming increasingly important as the ‘Nation's

~domestic energy supplies decrease. SR :

: National resource objectives and rescurce policy have not
been considered by utilities as a penef.* of an interconnection.
Unless an interconnection shows economic benefits to one or

_more of the interconnecting parties, a utility will nat act on

its own to install it. We believe that consideratior of such
goals should be an integral part of the interconneciion planning
process. - ' S T L SR

" ERDA is developing criteria for the study of electric utii-
ity system expansion. ERDA sees this &I an initial step, which
L.we_bglieve,has considerable value in idenvifying factors which .

i
Ty
§

27

e sremmor et ot



should be taken into account in identifying and evzlua .irj
potential interconnections. FPC, in establishing nationzl
interconnection criteria, should consider and use, where
practical, the results of ERDA's study.

The establishment cf such criteria would be a first step
in making the utilities aware of the seriousness of the Govern-
ment's interest in promoting interconnections. If the criteria,
once established, are not used by the utilities in their deci-
sionmaking, then FPC st-suld move to seek legislative authtority
to compel their consideration. We believe, however, it is
premature to move to such compulsory action at this time.

A recent study prepared for the Congressional Research
Service pointed out that interconnectiorn studies have been
verformed but that additional evaluation of those studies is
needed. However, despite this need, no entity~-Federal or non=-
Federal-—-assures that such further evaluarions will be made.

Tite only followup action that might be initiated wculd be if the
specific participants decide on their own to further evaluate
the interconnections.

We believe that a need exists for FPC to promote a joint
Federal-utility effort to systematically (1) idenitfy and
study future interconnectisns on a regional and inter-regional
basis, and (2) follow up on previous studies to determine why
the utilities have not implemented them or further analyzed the

proposed interconnection.

The interconnection studies that result from these joint
planning efforts should recognize the various purposes, needs,
and objectives of each organization involved, as well as
national goals. This coordination should insure that differ-
ences among orcanizations will be identified and discussed,
and ultimately improve the opportunity for their resolution.

Financial, environmental, institutional, and technological
factors are affecting the utility industry's coility to provide
its customers with completely reliable service at the lowest
prices consistent with our Nation's social and environmental
goals. Joint Federai-industry studies shoulJ include a deter-
mination of the impact of all relevant factors and consider-
ation of methods *o develop alternative plans for providing
the needed services.
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KECOMMENDATIONS TO THE CHAIRMAN, FPC

We recommend that the Chairman, FPC

--take the lead in promoting, throughout the Nation,
joint Federal-industry studies to identify and
evaluate new interconnections and changes in existing
intecconnections,

--follow up on compleced interconnection studies to
resolve objections to the studies which might result
in adoption of study recommendations,

~-~work with utilities to establish c¢riteria for carrying
out interconnection studies which will require ad-
equate consideration of national goals and timely
identification of factors which may adversely
affect the proposed interconnection, and

~-work with the utilities to make sure the criteria
are used; if they are not used voluntarily within
a reasonable :iime after their release, the Commission
should consiier whether further steps should be
teken to compel their consideration, including
seeking addit.onal legislation as necessary.

AGENCY COMMENTS AND OUR EVALUATION

vepartmen: of the In:erior

Interior stated in their letter of November 23, 1978,
{see app. II), that our report presents a comprehensive anal-
yeis and agrees that transmission and generation should be
planned to consider the advantages interconnections may offer
for pursuing national or regional energy conservation prcgrams,
reduced transmission and generation investment, emergency
service, and national cefense.

Interior pointed out that two of their studies were of
an exploratory nature and for this reason, all potentiul
parties were not included. We believe, however, that any
interconnection studies should be of a joint nature to
include all parties,

Federal Powe: Commizzion

FPC said in the:- letter of November 3, 1976, that there
is little basis presented in our report to conclude that FPC
has not effectively carried out its responsibilities in pro-
moting interconnections and that the current network speaks
for itself,. (See app. III.)
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According to NERC, iwowever, it has been the in tiative
of industry to interconn:ct and not because of FPC i any
other Government agency. We believe the future ele :trical
demands will require joiat studies and that nationz. criteria
should be considered. Thnerefore, it is important fir FPC
to follow its mandate to promote interconnections,

National Electric Reliability Council

NERC said that the present system of interconnoctions is
a result of the efforts and good judgment of highly qualified,
dedicated engineers and executives who are intimately involved
in these matters. NERC said that the present system of inter-
connections is a result of the planning and development by the

electric utility industry.

we agree that the present system should be attributed to
the electric utility industry; however, we believe that the
future electrical demands will require joint studies and that
national criteria should be considered. Therefore, it is
important that industry and the Government work together to

achieve this.
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APPENDIX IT APPENDIX II
United States Department of the Interior
OFFICE OF THE SECRETARY
WASHINGTON, DC 20240
NOV 20 1976

Mr. Monte Canfield, Jr,

Director, Energy and Minerals Division
General Accounting Office

Washington, D,C. 20548

Dear Mr, Canfield:

We have reviewed your proposed report to the Congress entitled "Problems

in Planning and Constructing Transmission Lines which Interconnect Utili-
ties" forvarded with your letter of October 4, 1976. Whiie the report
makes no recomnendations to the Department, we oifer the following comments
in the hope that they will be useful in clarifying certain sections of the

report.

General Comments

The subject draft renort presents a comprehensive analysis of a highly
ronplex subject. The GAO should be commended for the scope of its efforts
and 1ts presentation of a very difficult subject.

The main impact of the report sugpests that the Federal Power Commission
(FPC) establish and ensurc the ure of national criteria in future inter=-
conraction studies. The point is well taken. We feel transmission and
generation should be planned to consider the advantages lnterconnections
may offe: for pursuing national or regional energy conservation progranms,
reduced vtansmission and generation investment, emergency service, and

national acfense, »

The Department of the Interior choulé be actively invalved in any inter-
connection planning since often regional iaterties require an fnter-
connection with one cr more of the five power marketing agencics of the

Department.

The report is somewhat critical of past actions of the Department. The
Bureau of Reclamation's authority for involvemeat {n transmissfon inter-
ties is limited. Until the signing of Public Law 94=156 on December 16,
1975, the authority granted to the Secretary of the Interior, by the
Reclamation Act of 1939 and the Flood Control Act of 1944, to be involved
in pewer transmission wis related to the marketing of surplus power from
Federal hydroprojects., Acting witiin that authority, Reclamation has con=
ducted or participated in several joint studies of interties.
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APPENDIX II «#PPENDIX

The draft report makeg no -ention of studfes that led to the eve tual
construction of interconne tion transmission intertics. Both ti Bureau
and the Bonneville Power A ministration (BPA) nhave coordinated : me
interconnection studies wi.h customers and other affected utili .es,

For example, the 3,900 MW ..apacity Paciflc Norchwest-Pacific Sov hwest
interti{e was constructed fsllowing a series of studies conducter jointly
by Interior agencies and tne utilities during the early 1960's. Further-
rmore, current studies are in progress, conducted by the same orj inizations,
which conasider increasing the capacity of the irtertie lines by +,400 Md.

While the report criticizes Reclamation for conducting studies wlthout
Involving all potential interested parties, what seems to have been over-
looked is the necessitv to make a preliminary analysis of possibilities
before in-depth studies can be formulated. The situdies cited by GAO

have all been reconnaissance-level studies attempting to determine whether
further in-depth analysis ls justified. Both the "Transmission Study 190"
and the March 1975 "Intertie Appraisal Study,” referred to in the report,
were of an explorar>ry rature, as evidenced by the fact that the primary
recommendation in the report of each of thecze stud* s @ . for further
study.

Specific Comments

Digest, Page l. In additfon to the listed advan:iuges, an economy which can
be realized by the interconnection of utilities is a reduction of trans-
mission capital investments and of environmental impact. These costs

and impacts can result from the reduction of facility duplication. It
should be noted, however, that while transmission intertfes can materially
assist In energy conservation, this may not always be true, Transmission
intertics may enable the use of somewhat more efficient energy conversion
installations to supply energy to consumers or enable a diiferent raw
energy resource to be used in conversicn to electrical enes2y, such as

the use of water that may otherwise be spilled. Cnly the gain in energy
conversion efficiency can contribute to energy corservation, and this may
be offset in part by transcission energy losses.

We think it would be useful to discuss in more detail in the body of the
report the benefits to the nation of saving diminishing fossil fuel
supplies, such as gas and oil, which wauld occur as a result of some
interconnections.

Page 3, Second Paragraph. The report states that Interior studies did
not involve the affected utilities. BPA has performed many interconnec-
tion studies in the Northwest involving the a.c. and d.c. interties,
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APPENDIX II ~PPENDIX II

The draft report makeg no :ention of studies that led to the ewe tual
construction of interconnec ‘tion transmission intertiss, Both tl.. Bureau
and the Bonneville Power A ministration (BPA) have coordinated 1 me
interconnection studies with customers and other aifected utili: .es.

For example, the 3,900 M4 .apacity Pacific YWorthwest-Pacific Sov hwest
lntertie was constructed fillowing a series of studies conductec jointly
by Interior agencies and the utilities during the early 1960's. Further-
mare, current studies are In progress, conducted by the same org inizations,
which consider increasing the capacity of the irtertie lines by 4,400 Md.

While the report criticizes Reclamation for conducting studies wlthout
involving all potential interested parties, what seems to have been over-
looked is the necessity to make a preliminary analysis of possikllities
before In~depth studies can be formulated. The siudies cited by GAO

have all been reconnalssance-level studies attempting to determine whether
further in-depth analysis ls justified, Both the "Transmis:sion Study 190"
and the March 1975 "Intertie Appralsal Study," referred to in the report,
were of an explorarsry rature, as evidenced by the fact that the primary
recommendation in the report of each of thcze stud* s 1. lor further
st\ldYA

Specific Comments

ll

l Digest, Page 1. 1In addition to the listed aavan:iges, an economy which can
be realized by the interconnection of utilities Is a reduction of trans-
mission capital investments and of environmental Impact. These costs
and impacts can result from tha reduction of facility duplication. It
should be notcd, however, that while transmission intertles can materially

l 38sist in energy conservation, this may nolL always be true. Transmission
interties may enable the use of somewhat more efficient energy conversion
installations to supply enefgy to vonsumers or enable a different raw
energy resource to be used in conversicn to electrical enesly, such as

I the use of water that muy otherwise “e spilled. Cnly the gain in energy
conversion efficiency can conrribute tn energy corcervatinon, and this mav
be offcet in part by transmisslion eneryy losses.

We think it would be useful to discuss in more detail in the body of the
report the benefits to the nation of saving diminishing fossil fuel
supplies, such as gas and oi], which would occur as a result of some
interconnections,

Page 3, Second Paragraph, The report states that Interfor studies did
not involve the affected utilities, BPA has performed many interconnec-
tion studies in the Northwest involving the a.c. and d.c. interties,
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APPENDIX IT APPENDIX II

Canadian intertles, and interties proposed ro Montana, Colstrlp, etc.
All of these studles finvolved the affected utilitles and the results,
-generally, were accepted by the affected utilities,

{See GAO note 1, p. 36.]

Chapter 3, Pages 24 and 25. The discussion of the "Interior study"
requires some editing such as:

[See GAQ note 1, p. 36.]

Page 25, paragraph 2 - Wo recomi.end deletion. The ({fort bcing
discussed i5 an appraisal to determine whethar a "study" would

be vorthwhile, It is not practicable to have initial appralsal
activity become multiorganization efforts,

Chapter 3, Page 27, Last Paragraph. We agree with the report's statement
that to be successful, joint studles involving the technical experts of

the utilities are essential, We would go one step farther and say that

the studies should incorporate environmental concerns from their incepticn.

[See GAO note 1, p. 36.]
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Chapter &4, Page 31, “nv{ronmental Consilerarions, First Paragraph.
The effects listed in the report arnpear to deal only with transmission,
not generation and marketing. T7Tnls parzgrapnh could algo list:

"-~The physical effect of removal of land from other uses;

--The effect of construction and operation on natural resources
such as soil, vepetation, air, and water;

--The esthetic effecrs of nolse and appez ance;

-~-The economic effects."

In light of GAO's recommendation that joint Federal utility studies be
conducted, when Federal lands or marketing agencies are involved it
would appear appropriate that suct studles should fall under the Federal
lead agency role established by the National Environmental Policy Act
(NEPA). The oweting of environmental requirements could be expedited by
the consolidatien of Intergnvernmental Coordination (A-95) and NEPA
reviews at the Federal level. BPA, in effect, does this with very few
delays in prejects occurri{ng as a result nf NEPA and othel environmental
legislatisn, Intertie studies might be conducted by a joint lederal/
utility task preup consisting ot both utility technical and environ-
mentai planning expertise, Such expertise should be drawn from the
utilities and thte land management agencies involved. Such a task team
under the Cepartmont of the Interior Federal lead agency designation
could ensnr: that environmental factors re considered in the technical
analysfs of the intertie requirements. 1t wnuld also provide a team
which could complete the cnvironmental impact statement resulting from
the propusal gencrated by the feasibility stucies.

[See GAD ncte 1, n. 36.]

Chapter 4, Page 39, Second Paragraph, The report scater rhat the S-year
commitment limits long-term contracts with Southwestern vtilities., Tt
should be noted that “PA has 20-year power sales contracts with utilities
outside the region with S-year pullback provisions for specific purp:ses
only.

This paragraph ignhores the possibility of developing diversity exchanges.
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{See GAD note 1, p. 36.]

We appreciate the opportunity to comment on this very important subject.

Sircerely,

Deputy Assistant Secretary
Administration and Management

GAD notes:

1. The deleted comments relate to matters which
were discussed in the draft report but omitted
from this final wreport.

2. Page references in this appendix refer to the

draft report and do not agree with the page
number in the final report.

36



' T—_,-‘

»

t
)
\

v

APPENDIX III

FEDERAL POWER COMMISSION
WASHINGTON. D.C. 20426
INMREPLY R FRA TO.

NOV 3 1976

Mr. Monte Canfield, Jr.

Director, Energy and Minerals Division
U. S. General Accounting Office
Washington, D. C. 20548

Dear Mr. Canfield:
This is in response to your letter of October 4, 1976,

inviting our comments on the draft of your proposed report
to Congress to be entitled, "Problems in Planning and

Constructing Transmission Lines Which Interconnect Utilities."

A detailed review of the proposed report has indicated thkat
it is deficient in some areas and that some of the reported
conclusions are not supported by the facts in the text.

The GAO letter dated February 12, 1975, initiating this
study stated that it was intended to be a general survey
into the potential for increased effectiveness of
interconnecticn and transmission systems for electric power.
We feel that this would still be a more appropriate title
for the report. This proposed report to the Congress by no
means lists all the problems nor analyzes them as the
present title might lead one to =xpect.

It is of particwnlar concern to us that very little
mention is made of the nine existing Electric Reliability
Councils, of the work they are doing, or of the role that
the Federal Power Commission has taken in jinitiating and
continuing their work to provide an adequate and reliable
bulk power supply in the United States.

It is our opinion that the nine Councils and the
Naticnal Electric Reliability Council, working together
and with the FPC, have made great strides toward assuring
an adequate bulk power supply. A key part of this effort
is the coordination and interconnection of the electric
systems not only within each region but among regions. A
comparison of the regional interconnections existing in
1967 with those existing today and with those glanned will

’)76_.‘910
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APPENDIX TTI APPENDIX III
Mr. Monte Canfield, Jr.

indicate a significant amount of interconnection progress.
although this endeavor on the part cf the industry has been
primarily voluntary, there seems little quastion that the
interest, the participation and the urging of the FPC has
been most instrumental in the progress that has been made.

The Commission has under consideration legislative
proposals that would give it authority to order electric
power wheeling under certain conditions. It should be
pointed out that if this authority should be granted, one
of “he most important questions which we will have to face
will be the decision on reazonable economic ard financial
t.erms for the provision of services.

The report states that the FPC has not effectively
carried out its responsibilities in promoting interconnections.
We believe that there is little basis presented in the
proposed report for this conclusion. At one point, the
report presents the opposite opinion when it states that
existing interconnections are adequate.

comments attached would strengthen the report. We would
be happy to meet with you and your staff at your convenience
to discuss these comments and other thoughts we may both have.

Sincerely yours,
b .

7
,’}7’ {-//I'(/é /{, MTer

- Richard L. Dunham
Chairman

Enclosure ([See GAO note.]

GAO note: The enclosure is not included here but was
considered in this report.
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APPENDIX IV

PRINCIPAL OFFICIALS RESPCNSIBLE

FOR ADMINISTERING ACTIVITIES

DISCUSSED IN THIS REPORT

FEDERAL POWER COMMISSION

CHAIRMAN:
Richard L. Dunham

John N. Nassikas

CHIEF, BUREAU OF POWER
Whitman Ridgway
Whitman Ridgway (acting)

T. A, Phillips
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Tenure of ggfice

From To

Oct. 1975 Present
Aug. 1969 Oct. 1975
Apr. 1976 Present
Feb. 1976 Apr. 1976
Nov. 1970 Jan. 1976
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